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Introduction
Ultrasonography is considered to be the most
safest, useful, reliable and confirmatory aid in di-
agnosis of traumatic reticuloperitonitis (TRP) and
pericarditis. Ultrasonography is superior to radiog-
raphy in evaluation of reticular contour, fibrinous
deposits, abnormal gas/fluid accumulation and
intra-abdominal masses (Senna et al., 2003).
Ultrasonography provided exact information
concerning the various sequelae of TRP in cattle
and buffaloes. Moreover, ultrasonography made it
possible to determine the location and extent of the
lesions accurately, and the site best suited for ab-
dominocentesis and thoracocentesis (Saleh et al.,
2008; Abdelaal, 2009; Abdelaal et al., 2009).
There are many potential causes of abdominal
disorders in cattle and buffaloes. Traumatic reticu-
loperitonitis is a relatively common reason for ab-
dominal surgery in both species. The importance
of this disease is not only due to its higher preva-
lence among other digestive disorders (Maddy,
1954). There are, additional diagnostic techniques
like ultrasonography are often helpful due to the
difficulty in early prediction and difficulty in eval-
uation of its sequelae by physical examination
(Abd El Raof et al., 2012).
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Ultrasonographic Diagnosis and Clinical Evaluation of the Foreign Body
Complications in the Compound Stomach of Cattle and Buffaloes
Effat E. El esawy*, Adel M. Badawy, Samy F. Ismail
This study was aimed to detect and record the clinical and ultrasonographic findings of
the different complications resulted from the foreign bodies lodged in the compound stom-
ach of cattle and buffaloes. A total of 105 animals (37 cattle and 68 buffaloes) were sub-
jected to study. Based on the clinical and ultrasonographic examination, animals were
classified into; acute local reticuloperitonitis (ALRP) (15 cattle and 28 buffaloes), chronic
local reticuloperitonitis (CLRP) (6 cattle and 14 buffaloes), acute diffuse reticuloperitonitis
(ADRP) (5 cattle and 3buffaloes), reticular abscesses (RA) (4 cattle and 7 buffaloes), trau-
matic pericarditis (TP) (6 cattle and16 buffaloes) and liver abscess (one cattle). Results re-
vealed that ALRP represented the highest percentage of 40.5% in cattle and 41.2 % in
buffalos between the different complications of TRP. TP represented the second compli-
cations of higher incidence (16.2% in cows and 23.5% in buffalos). Liver abscess repre-
sented the lowest percentage (2.8%) and was recorded in cows only. The pregnant animals
were affected more than the non pregnant. Clinical findings represented in systemic reac-
tion and pain tests were commonly encountered in TRP and its complications. Some of
the affected animals were negatively respond to metal detector test. Results of the present
study indicated that the ultrasonographic examination provide a specific echogenic pattern
for the different complications of TRP. It was concluded that, clinical examination only is
not efficient to give accurate diagnosis of foreign body lodged in the reticulum and rumen
and their complications. Ultrasonography is a safe, non invasive diagnostic confirmatory
method that could be used for early detection of such conditions.
ARTICLE INFO
Original Research
Accepted:
22 April 2015
Keywords:
Sonography
Clinical
Foreign body
Complications
Large ruminants
compartments, it is located between the 6th and 7th
or 8th ribs. The greater part of it lies on the left of
the median plane. The diaphragmatic surface is
convex and lies against the diaphragm and liver. It
is important that the reticulum is in contact with the
diaphragm, which in turn is in contact with the
pericardium and lungs. Foreign bodies such as nails
and wire, which are often swallowed by cattle com-
monly lodge in the reticulum and sometimes per-
forate to the diaphragm (Abd El Raof et al., 2012).
Once a metallic foreign body perforates the
reticular wall, clinical signs develop. These signs
are extremely variable and influenced by the
anatomic region of perforation within the reticu-
lum, depth of perforation, associated abdominal or
thoracic viscera injury by the perforating object,
physical features of the causative object, and the
affected cow stage of gestation or lactation. Metal
detectors were used at one time to aid in the diag-
nosis of TRP (El-Sheikh, 1971). Ferrous metallic
foreign bodies can be detected with metal detectors
but the instruments are of limited use because most
normal dairy cows are positive for metal over the
reticular area (Braun et al., 1993).
The diagnosis of TRP is primarily based on his-
tory and clinical findings, although additional
methods such as total and differential blood leuko-
cyte counts, serum biochemical profiles, ab-
dominocentesis, plain or contrast radiography,
ultrasonography and exploratory laparotomy can
be employed. In affected cattle, differential diag-
nosis can be difficult, especially in the initial eval-
uation (Abdelaal, 2009).
The signs of TRP are dependent on the site of
reticular perforation and lesions caused by the for-
eign body in the surrounding areas (Habel, 1975;
Abdelaal, 2009).
The condition is generally progressive and the
clinical signs change as the disease progresses from
the initial acute phase through a sub-acute to a
chronic phase (Radostits et al., 2007). The present
study was aimed to detect and record the clinical
and ultrasonographic findings of the different com-
plications resulted from the foreign bodies lodged
in the compound stomach of cattle and buffaloes.
Materials and methods
Animals
One hundred and five animals (37 cattle and 68
buffaloes) with different complications of foreign
body in the reticulum were examined at the Teach-
ing Hospital, Faculty of Veterinary Medicine
Benha University and at the Centres of Directorate
of Veterinary Medicine in Menofia Governorate,
Egypt.  The animals were ranged in age from 3 to
12 years old and ranged from 300-600 kg in body
weight.
Clinical Examination
Evaluation of the data concerning history, age,
sex, breed, duration of illness, food intake, rumi-
nation, defecation, reproductive status, milk yield,
signs of pain, coughing, regurgitation, presence or
absence of tympany and body weight were col-
lected. Rectal body temperature, heart rate, respi-
ration rate, rumen motility and rectal examination
was noted and performed (Jackson and Cockcroft,
2007). Foreign body detector (Hauptner Herber-
holz Germany) was used all over the ventrolateral
and ventral wall of the abdomen and thorax to de-
tect the metallic foreign bodies.
Ultrasonographic examination
Multi-frequency convex transducers of 3.5-5.0
MHz (Welled Ultrasound machine DP-3300 Vet,
China, German technology and Logiq TM 180 GE
Medical Systems: U.S.A) were used for examina-
tion of the different compartments of the compound
stomach of the cattle and buffaloes.
The animals were prepared for examination
through clipping and shaving of the hair on both
sides of the ventral part of the lateral abdominal
and thoracic wall. Coupling gel was spread on the
area of the examination. Scanning was started from
the ventral abdominal wall toward the intercostal
spaces on both sides. The transducer was moved
dorsoventrally on each intercostal space for accu-
rate examination as represented in Fig. 1. 
Post-mortem examination
The reticulum, rumen, heart, lung and pleura of
emergency slaughtered animals after diagnosis of
progressive complications of foreign bodies were
examined for changes and perforation by foreign
body.
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Results
Clinical findings
A total number of 105 animals (37cattle and 68
buffaloes) were detected and recorded suffering
from different complications of the foreign body
(Tables 1 and 2).
These complications were described as acute
local reticuloperitonitis (ALRP) (15 cattle and 28
buffaloes), chronic local reticuloperitonitis (CLRP)
(6 cattle and14 buffaloes), acute diffuse reticu-
loperitonitis (ADRP) (5 cattle and 3 buffaloes),
reticular abscesses (RA) (4 cattle and 7 buffaloes),
traumatic pericarditis (TP) (6 cattle and16 buf-
faloes) and liver abscess (one cattle).
The clinical findings were recorded and evalu-
ated (Tables 3, 4 and 5).
All examined animals in this study had reduced
appetite, low milk yield and ruminal atony.  Few
animals had watery diarrhea. Additionally most of
them had scanty faeces and ruminal tympany. Most 
% = Percentage.    N = Number of animals
of animals (36 cattle and 58 buffaloes) were posi-
tively reactive for the metal detector. Most cases of
pericarditis had respiratory signs represented in,
shallow rapid respiration, cough, dyspnoea. In
more progressive cases of the TP there were pro-
trusion of the tongue due to pain, delayed recum-
bancy and rising up of the animal, presternal
oedema, jugular engorgement and pulsation and
tremors in the area of anconeus muscle above the
point of the elbow (Figs. 2a and 2b).
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Table 1. Numbers and percentages of the animals suffering
from foreign body complications in relation to age, sex and
pregnancy (105 cases).
Fig. 1. Schematic representation for the placement and direc-
tion of the probe during examination of the compound stom-
ach for the foreign body and its complications. 
Table 2. Numbers and percentages of animals suffering from different complications of the foreign body.
ALRP: Acute local reticuloperitonitis; ADRP: Acute diffuse reticuloperitonitis; CLRP; Chronic local reticuloperitonitis; RA: Reticular ab-
scess; TP: Traumatic pericarditis; LA: Liver abscess.
111
Ef
fa
t E
. E
l e
sa
w
y
et
 a
l. 
/J
ou
rn
al
 o
f A
dv
an
ce
d 
Ve
te
ri
na
ry
 R
es
ea
rc
h 
5 
(3
) (
20
15
) 1
09
-1
20
Ta
bl
e 
3.
 C
lin
ic
al
 fi
nd
in
gs
 (r
es
pi
ra
to
ry
 a
nd
 c
ar
di
ov
as
cu
la
r) 
of
 d
iff
er
en
t c
om
pl
ic
at
io
ns
 o
f T
RP
.
A
LR
P:
 A
cu
te
 lo
ca
l r
et
ic
ul
op
er
ito
ni
tis
; A
D
RP
: A
cu
te
 d
iff
us
e 
re
tic
ul
op
er
ito
ni
tis
; C
LR
P;
 C
hr
on
ic
 lo
ca
l r
et
ic
ul
op
er
ito
ni
tis
; R
A
: R
et
ic
ul
ar
 a
bs
ce
ss
; T
P:
 T
ra
um
at
ic
 p
er
ic
ar
di
tis
; L
A
: L
iv
er
 a
bs
ce
ss
.
11
2
Ta
bl
e 
4.
 C
lin
ic
al
 fi
nd
in
gs
 (p
ai
n 
te
sts
 a
nd
 m
et
al
 d
et
ec
to
r t
es
t))
 o
f d
iff
er
en
t c
om
pl
ic
at
io
ns
 o
f T
RP
.
Ta
bl
e 
5.
 C
lin
ic
al
 fi
nd
in
gs
 (d
ig
es
tiv
e 
m
an
ife
sta
tio
ns
) o
f d
iff
er
en
t c
om
pl
ic
at
io
ns
 o
f T
RP
. 
A
LR
P:
 A
cu
te
 lo
ca
l r
et
ic
ul
op
er
ito
ni
tis
; A
D
RP
: A
cu
te
 d
iff
us
e 
re
tic
ul
op
er
ito
ni
tis
; C
LR
P;
 C
hr
on
ic
 lo
ca
l r
et
ic
ul
op
er
ito
ni
tis
; R
A
: R
et
ic
ul
ar
 a
bs
ce
ss
; T
P:
 T
ra
um
at
ic
 p
er
ic
ar
di
tis
; L
A
: L
iv
er
 a
bs
ce
ss
.
A
LR
P:
 A
cu
te
 lo
ca
l r
et
ic
ul
op
er
ito
ni
tis
; A
D
RP
: A
cu
te
 d
iff
us
e 
re
tic
ul
op
er
ito
ni
tis
; C
LR
P;
 C
hr
on
ic
 lo
ca
l r
et
ic
ul
op
er
ito
ni
tis
; R
A
: R
et
ic
ul
ar
 a
bs
ce
ss
; T
P:
 T
ra
um
at
ic
 p
er
ic
ar
di
tis
; L
A
: L
iv
er
 a
bs
ce
ss
.
Ef
fa
t E
. E
l e
sa
w
y
et
 a
l. 
/J
ou
rn
al
 o
f A
dv
an
ce
d 
Ve
te
ri
na
ry
 R
es
ea
rc
h 
5 
(3
) (
20
15
) 1
09
-1
20
11
3
Ultrasonographic findings
Ultrasonographic examination of animals suf-
fering from ALRP revealed areas of mixed
echogenicity of fibrin deposits between the reticu-
lum and abdominal wall. Foreign body appeared
according to its shape and direction as linear,
curved or round hyperechoic spots with comet tail
artifacts in the most cases (Figs. 3 and 4). CLRP
appeared with more hyperechoic bands of fibrin
than in the ALRP with an irregular appearance of
the reticular wall (Figs. 5 and 6). ADRP had a
widely extended echogenic strands and hypoechoic
peritoneal fluid on the floor of ventral abdominal
wall (Figs. 7 and 8). Reticular abscesses appeared
as circumscribed areas of mixed echogenicity sur-
rounded by a hyperechoic membrane of varying
sizes (2-10 cm) (Figs. 9 and 10). Liver abscess was
recorded in one cow and appeared as a hypoechoic
area of 11.4 cm in diameter surrounded by
echogenic capsule with hypoechoic area of infiltra-
tion (Fig. 11).
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Fig. 2a. A Buffalo suffering from traumatic pericarditis (TP) manifested, distended jugular vein. A): Edema of the brisket,
Dyspnea. B): Protrusion of the tongue and finally recumbent after the  pressure pain test had applied (C).
Fig. 2b. A cow suffering from traumatic pericarditis (TP) manifested; distended jugular vein (A) , edema of the brisket (B).
Placement of the curvilinear 3.5 MHz probe on the area from third to sixth intercostal spaces (C) 
Fig. 3. Utrasonographic image (left) and its schematic repre-
sentation (right) of a cow affected with ALRP. Notice;
echogenic fibrin debris between the reticulum (Re), rumen
(RU) and abdominal wall (AB) with hyperechogenic forgien
body (FB) with comit-tail artifact (Ar). (Using 3.5 MHz
Transducer and Dp: 10 cm). 
Fig. 4. Ultrasonographic image (left) and its schematic rep-
resentation (right) of a cow affected with ALRP. Notice;
echogenic fibrin debris between the reticulum (RE), rumen
(RU) and abdominal wall (AB). (Using 3.5 MHz Transducer
and  Dp: 10 cm).
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Ultrasonographic examination of cases with
traumatic pericarditis revealed the presence of tur-
bid pericardial fluid with mixed echogenicity in the
pericardial sac. In the more progressive cases of the
pericarditis, the sonographic appearance (Echocar-
diography) had an extensive hyperechoic fibrinous
strands in the pericardial sac (Figs. 12 and 13).
Pericardial effusion might be resulted in separation
Effat E. El esawy et al. /Journal of Advanced Veterinary Research 5 (3) (2015) 109-120 
Fig. 5. Ultrasonographic image (left) and its schematic rep-
resentation (right) of a cow affected with CLRP. Notice; hy-
perechogenic fibrous bands and  echogenic area of large
quantity of accumulated fibrin clots  between the reticulum
(Re), rumen (RU) and abdominal wall (AB) with hypere-
chogenic  linear foreign body (FB) with comit-tail artifact
(Ar).   (Using 3.5 MHz Transducer and DP: 15 cm).
Fig. 6. Ultrasonographic image (left) and its schematic rep-
resentation (right) of a cow affected with CLRP. Notice; wide
hyperechogenic area with hyperechoic fibrous tissue bands
between the reticulum (Re), rumen (RU) and abdominal wall
(AB).   (Using 3.5 MHz Transducer and DP: 10 cm).
Fig. 7. Ultrasonographic image (left) and its schematic rep-
resentation (right) of a cow affected with ADRP. Notice; large
area of hyperechogenicity of fibrous bands and echogenic
area of large quantity of inflammatory deposits and fluid be-
tween the reticulum (Re), rumen (RU) and abdominal wall
(AB) (Using 3.5 MHz Transducer and DP: 15 cm).
Fig. 8. Ultrasonographic image (left) and its schematic rep-
resentation (right) of a buffalo affected with ADRP. Notice;
large area of hyperechogenicity of fibrin deposits and ane-
chogenic area of inflammatory exudates and fluid between
the reticulum (Re) and abdominal wall (AB) (Using 3.5 MHz
Transducer and DP: 10 cm).
Fig. 9. Ultrasonographic image (left) and its schematic rep-
resentation (right) of a cow affected with RA. Notice;  hy-
poechognic circumscribed area of inflammatory exudates
surrounded with hyperechoic capsule in a large area of mixed
echogenicity  between the reticulum (Re), rumen (RU) and
abdominal wall (AB). The foreign body appeared hypere-
choic area with comit-tail artifact. (About 3.4cm x 2.6 cm in
size). (Using 3.5 MHz Transducer and DP: 15 cm).
Fig. 10. Ultrasonographic image (left) and its schematic rep-
resentation (right) of a cow affected with RA. Notice;  hy-
poechognic circumscribed area of inflammatory exudates
surrounded with hyperechoic capsule in a large area of mixed
echogenicity  between the reticulum (Re) and abdominal
wall(AB). (About 4 cm x 5.2 cm in size)(Using 3.5 MHz
Transducer and DP: 10 cm).
Fig. 11. Ultrasonographic image (left) and its schematic rep-
resentation (right) of a cow affected with liver abscess (LA).
Notice: mixed area of echogenicity representing inflamma-
tory exudates and pus the surrounded with hyperchoic  thick-
ened fibrous tissue capsule within the liver parenchyma
hepatic vein  (HV) appear as hyperechoic circular band with
anaechoic content of blood. (Using 3.5 MHz Transducer and
DP: 10 cm).
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of the pericardium from the epicardium, especially
over the ventricles. There was a large amount of
hypoechogenic to echogenic pericardial fluid and
echogenic deposits and strands of fibrin between
the pericardium and the epicardium. In few cases,
strands of fibrin were seen floating in the fluid be-
tween the epicardium and pericardium. Normally,
the pericardial layer did not seen in healthy ani-
mals, but in the affected animals, it was typically
seen as a thick echoic membrane surrounding the
heart. Depending on the amount of fluid, the car-
diac muscles were hypertrophied and ventricles
were moderately to severely compressed. Minute,
bright hyperechoic pinpoint echoes representing
free gas were visualized in pericarditis this indi-
cated septic pericarditis.
Foreign body detector (metal detector test) was
positive in all cows and 23 buffaloes diagnosed suf-
fering from ALRP, while this test was negative in
5 buffalos as they were very fatty. Ultrasonograph-
ically, the condition was diagnosed in all animals
and could be differentiated into ALRP with abscess
and ALRP without abscess according to its ultra-
sonographic appearance. One cow and two buf-
faloes were recorded with hot, fluctuating swelling
behind the point of elbow joint at the left thoracic
wall. One cow and one buffalo were recorded with
elongated hot painful, fluctuating swelling just be-
hind the umbilicus.
Six cows and 11 buffalos were positive to the
metal detector while three buffaloes were not reac-
tive. Ultrasonographic examination by placing the
transducer just behind the xiphoid cartilage was re-
vealed characteristic picture of CLRP. In few cases,
the foreign body was not clearly visible due to its
impedance in the deposits of fibrous tissue.
Five cows and three buffaloes were positively
responded to metal detector. All of these cases were
differentiated and diagnosed ultrasonographiclly as
ADRP. Reticular abscess was diagnosed in 4 cows
and 7 buffaloes. Metal detector test was positive in
three cows and five buffalos. Ultrasonographically,
all these affected animals were revealed an
echogenic capsule surrounded by a hypoechogenic
or nonechogenic mass ranging from 20 mm to 120
mm in diameter.
Metal detector test was positive in a cow that
had been clinically diagnosed suffering from liver
condition. Hepatic ultrasonographic examination
revealed liver abscess visualized in the area be-
tween the 7th to 12th intercostal spaces (area of the
right lobe of the liver).
All clinically diagnosed animals suffering from
TP were positively reactive to the metal detector
especially when the probe (Hand piece) was placed
over the area behind the left elbow. Ultrasono-
graphic examination of the heart (Echocardiogra-
phy) was revealed a diagnostic characteristic
pattern of the foreign body enclose to the peri-
cardium.
Postmortem findings
The postmortem findings in the emergency
slaughtered animals that suffered from either pro-
gressive case of acute local traumatic reticuloperi-
tonitis were characterized by presence of the
foreign body penetrating the reticular wall with for-
mation of circumscribed area of suppurative in-
flammation, abscess formation and granulation
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Fig. 12. Ultrasonographic image (left) and its schematic rep-
resentation (right) of a buffalo affected with TP. Notice;  hy-
poechoic area of inflammatory exudates  in the pericardium
(P) and the surrounded with echogenic fibrous bands  be-
tween the pericardium (P) and  myocardium (M)  flids accu-
mulated between the pericardium (P) and abdominal
wall(AB). (Using 3.5 MHz Transducer and DP: 10 cm).
Fig. 13. Ultrasonographic image (left) and its schematic rep-
resentation (right) of a buffalo affected with TP. Notice;  hy-
poechoic area of inflammatory exudates   strands  of  fibrin
are  seen  floating  in  the  fluid  between  the  epicardium
and pericardium (P) and the surrounded with hyperchoic ap-
pearance of thickened  pericardium (P). Fluids accumulated
between the pericardium (P) and abdominal wall (AB). There
were hypertrophied myocardial muscles of the left and right
ventricles. LV and RV) (Using 3.5 MHz Transducer and DP:
15 cm).
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tissue formation (Figs 14, 15). While in cases
which were slaughtered due to chronic local retic-
uloperitonitis there was a large area of fibrous tis-
sue adhesion between the reticulum and adjacent
organs (Fig. 16). In cases of traumatic pericarditis,
the postmortem findings represented in pericardial
effusion with turbid gelatinous fluid containing
flacks of fibrin strands with extension to the sur-
rounding pleura and mediastinum in few cases. The
heart appeared whitish red with adhesion of some
fibrin strands (Fig. 17).
Discussion
Unlike sheep and goats, cattle and buffaloes do
not use their lips to discriminate between very fi-
brous feed and metallic objects in feedstuffs (Fu-
bini and Divers, 2008). The method of food
prehension in this species is by tongue with the in-
cluded foreign bodies. So, sharp metallic foreign
bodies were implicated as a cause in most of the
digestive disorders in cattle and buffaloes. When
these foreign bodies ingested by these animals en-
closed with their food and penetrate the reticular
wall as a result of the ruminal contractions and lead
to many serious complications (Misk et al., 2001).
The incidence of TRP was higher in animals
above 6 years of age (20.9%  cattle and 39 % buf-
faloes). Females represent the higher percentage
(33.3 % in cattle and 61.9% in buffaloes) among
affected animals. This might be due to the most of
females are raised for breeding cycles in the farms
and sporadic individuals and this permit the ani-
mals live long periods up to 12 years and increasing
the risk of female affected than males. Mostly, the
males go to fattening and feed on definite rations
of low forage. The fattening periods are short and
consequently the risk of the affection decreased in
males.
The TRP represented one of the most common
complications that were recorded in the present
study. Its incidence in cattle was less than in buf-
faloes, this finding agreed with Braun and Gotz
(1994); Abdelaal (2009) and Abdelaal et al.
(2009).This might be due to the difference in the
management of cattle and buffaloes, as the cattle
mostly in small or large scale farms with many
feeding precautions. While, buffaloes are individ-
ually raised or in small farms without feeding pre-
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Fig. 14. Postmortem examination of the reticulum of a cow
(A) and buffalo (B) affected with ALRP. Notice the entrap-
ment of the sharp metallic foreign body and perforation of
the reticular wall by the foreign body.
Fig. 15. Postmortem examination of the reticulum of a buffalo
(A) and cow (B) affected with, reticular abscess with pus pro-
truded from the reticular wall, notice ruptured reticular wall
with the signs of necrosis (arrows).
Fig. 16. Postmortem examination of the reticular wall in re-
lation to the abdominal wall and rumen in a buffalo affected
with CLRP. Notice the adhesions by the fibrous tissue bands
and extensive deposition of fibrinous tissue on the reticular
surface.
Fig. 17. Postmortem examination of the abdominal and tho-
racic cavity of a cow suffering from TP. Notice the excessive
fluid in the abdominal cavity, (right) the heart and peri-
cardium was visualized after removal of the diaphragm and
the foreign body appeared perforating a thickened peri-
cardium, and after removal of the foreign body (left).
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cautions. These findings agreed with Abdelaal
(2009) and Abdelaal et al. (2009) as they attributed
that to increase number of buffalo's population than
cows in Egypt.
In our study, the pregnant animals were affected
more than the non pregnant. The third trimaster of
pregnancy was the period of the higher incidence
of these complications especially TRP, this might
be attributed to the progress of pregnancy, as the
gravid uterus pushes the foreign body forward to-
ward the reticulum leading to TRP. This result has
been supported by Braun et al. (1993); Abdelaal
(2009) and Braun et al. (2001).
Most of the affected animals in the present study
revealed positive reactions to metal detector, these
findings were agrees to those reported by Braun et
al. (1993); Rebhun (1995); Misk et al. (2001); Ab-
delaal (2009) and Abdelaal et al. (2009). Who de-
scribed that metal detector may give negative
results in animals affected with TRP, that it is more
indicative in buffaloes than in cows. Buffaloes
swallow more foreign materials when they suffered
from hypophosphataemia (Weaver et al., 2005).
Several complications for TRP were recorded in
this study including; ALRP represented the highest
percentage of 40.5% in cattle and 41.2 % in buffa-
los between the different complications of TRP. TP
represented the second complications of higher in-
cidence (16.2% in cows and 23.5% in buffalos) fol-
lowed by CLRP (16.2% in cows and 20.6 in
buffalos), RA (10.8 % in cows and 10.3% in buf-
falos) and then ADRP (13.5 % in cows and 4.4%
in buffalos). Lastly, liver abscess represented the
lowest percentage (2.8%) and was recorded in
cows only. This finding is in contrary to that re-
ported by Abdelaal (2009) and Abdelaal et al.
(2009). Who reported that TP constituted the high-
est prevalence of the different complications of
TRP. On the other hand, results agreed with that re-
ported by Andrews et al. (2004); Radostits et al.
(2007); Abdelaal et al. (2009) and Abd El Raof
(2012) and disagreed with that reported by Sojka
et al. (1990). Who described that in industrialized
countries, metallic foreign bodies are present in the
reticulum in more than 90% of healthy animals.
The present study revealed that ALRP, CLRP,
ADRP, RA and TP were the most commonly en-
countered foreign body complications diagnosed
by ultrasonographic examination. These results are
similar to those reported by Saleh et al. (2008); Ab-
delaal (2009) and Abdelaal et al. (2009).
In regards to ultrasonographic examination of
animals suffering from ALRP, the results revealed
areas of mixed echogenicity of fibrin deposits be-
tween the reticulum and abdominal wall, which are
similar to Abdelaal (2009); Abdelaal et al. (2009);
Ghanem (2010) and Abd El Raof et al. (2012) in
cows and buffaloes.
Foreign body appeared as linear, curved or
round hyperechoic spots with comet tail artifacts.
These results disagreed with those reported by
Senna et al. (2003); Andrews et al. (2004); Rand-
hawa et al. (2009); Ghanem (2010), who stated that
foreign bodies and magnets cannot usually be seen
in the reticulum because of the gas content.
ADRP was characterized by widely extended
echogenic strands and hypoechoic peritoneal fluid
on the floor of ventral abdominal wall. Large area
of hyperechogenicity of fibrous bands and
echogenic area of large quantity of inflammatory
deposits were diagnosed indicating extensive fibrin
deposition between the reticulum and abdominal
wall, especially in the anterior ventral part of the
abdominal cavity. These inflammatory exudates
might be extended posteriorly behind the umbilicus
and could be reached to the area over the mammary
gland. Similar findings were reported by Abdelaal
(2009) and Abd El Raof et al. (2012). Ultrasono-
grapically, RA appeared as circumscribed areas of
mixed echogenicity surrounded by a hyperechoic
membrane of varying sizes (2-10 cm). These ob-
servations agreed with Braun et al. (1998). While,
LA was recorded in one cow and appeared as a hy-
poechoic area of 11.4 cm in diameter surrounded
by echogenic capsule with surrounding hypoechoic
area of infiltration. This finding was supported by
Radostis et al. (2007).
Ultrasonographic findings of TP were repre-
sented by mixed echogenicity in the pericardial sac.
This might be due to presence of turbid pericardial
fluid, which in more progressive cases of the peri-
carditis, appeared as extensive hyperechoic strands
in the pericardial sac. These findings are similar to
those reported by Braun (2009); Abdelaal (2009)
and Abdelaal et al. (2009). Large area of hypere-
chogenicity of fibrous bands and echogenic area of
large quantity of inflammatory deposits were diag-
nosed indicating extensive fibrin deposition be-
tween the reticulum and abdominal wall, especially
in the anterior ventral part of the abdominal cavity.
These inflammatory exudates might be extended
posteriorly behind the umbilicus and could be
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reached to the area over the mammary gland.
In the present study, most the affected animals
were positive to metal detector test except 11 ani-
mals (one cow and ten buffalos). These findings are
in contrast to those recorded by Abdelaal et al.
(2009) and Abd El Raof (2012). Who reported that
all the affected animals positively responded to
metal detector. But it is in agreement with El-
Sheikh (1971), who stated that, the metal detector
gave positive results in traumatic and non traumatic
cases but may give negative result as in cases of
traumatic pericarditis. These might be attributed to
the highest thickness of the body wall especially in
fatty animals that negative reactive to metal detec-
tor. 
During examinations of the admitted animals
some of them were positive reacted to metal detec-
tor without evidence of clinical signs of TRP. This
might be due to the foreign body lodged in the
reticulum is not sharp and not cause any harm. Ul-
trasonographic examination of the positively re-
acted cases revealed the different complications of
the TRP conjoined with the evidenced clinical
signs of the affection. In the present study, some
affected animals did not respond to metal detector
while ultrasonographic examination confirm their
affection, this finding is supported by Randhawa et
al. (2009), who reported that metal detector may
give negative results in animals affected with TRP,
that it is more indicative in buffaloes than in cows.
This finding is also supported by Goddard (1995),
who reported that, during the ultrasonographic ex-
amination, the ultrasound transducer is placed in
contact with the body surface, the sound waves
pass into the tissues. Acoustic impedance means
the different resistance to the passage of sound into
the different tissues. Whenever, the sound waves
meet an interface between two tissues of differently
acoustic impedance, part of the sound is reflected
and part continues on into deeper tissues. A large
part of the sound is reflected (returning echoes) and
detected by the same transducer. When the crystals
were stricken by the returning echoes, it vibrates
again and converts these echoes into electrical en-
ergy. These signals are analyzed according to the
strength and depth of reflection, and displayed on
a screen as an image. The ultrasound is dependent
on the frequency of the sound waves, higher fre-
quency provide greater detail (Good resolution),
but poor tissues penetration and lower frequency
provides greater tissues penetration but low reso-
lution (Nyland et al., 1995).
Conclusion
Clinical evaluation of the foreign bodies in the
rumen and reticulum of cattle and buffaloes could
not provide exact information for accurate diagno-
sis; whereas, ultrasonography is a safe and non in-
vasive diagnostic confirmatory method that could
be used for early detection of such conditions. In
addition, it was more confirmatory than metal de-
tector, as not all animals positively reacted to metal
detector were affected with TRP, and also not all
the negatively reacted were free from TRP compli-
cations. Ultrasonography could be useful in detec-
tion and determination of the shape and extent of
the foreign body. Ultrasonography easily differen-
tiate the type and extent of TRP and its complica-
tions. Periodical using of ultrasonography is
recommended as a confirmatory diagnostic and al-
ternative method to ordinary routine tests and metal
detector test for early detection and diagnosis of the
foreign bodies in the compound stomach of cattle
and buffaloes and their complications.    
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